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1.通过机械混合的方法制备了 Super P-S-MnO2（Fe2O3）和 GNs-S-MnO2
（Fe2O3）复合材料，研究发现，MnO2、Fe2O3 的加入可以提高硫材料的利用率。
当 MnO2、Fe2O3 含量分别为 5%，在 0.1 A/g 的电流密度下，Super P-S 复合材
料首圈放电容量分别为 1346 和 1467 mAh/g；GNs-S 复合材料首圈容量分别为
1426 和 1453 mAh/g。复合材料放电比容量均增加 200-300 mAh/g。 
2.利用 KMnO4 与 Super P 的反应在碳的表面原位复合上 MnO2，制备出
Super P-MnO2 复合材料。结果表明，Super P-MnO2-S 复合材料表现出了较好的
循环性能。其在0.5 A/g的电流密度下，经过100圈的循环，容量保持率为103%。 
3.利用醋酸锰高温热分解的方法制备出了 Super P-MnO 复合材料，研究发
现，MnO 能有效改善复合材料 Super P-S 的循环性能。当复合材料中 MnO 含量
为 20-31%，复合材料 Super P-MnO-S 在 2 A/g 的电流密度下，经过 1000 圈的




池的循环性能和倍率性能。电化学测试表明，复合材料在 0.5 A/g 和 1 A/g 的电
流密度下，经过 200 圈和 500 圈的循环后，复合材料的容量保持率分别为 78.7%
和 66.4%。当氮含量为 4.0%，复合材料表现出较好的倍率性能，在 5 A/g 和 10 


















With high specific capacity/energy density and environmently friendly, lithium 
sulfur battery has been regarded as one of the most promising rechargeable batteries. 
However, sulfur shows poor ionic and electronic conductivities. What's more, soluble 
polysulfides are produced in the discharging process, resulting in ‘Shuttle 
Phenomenon’, and the charging and discharging process is complex. All these lead to 
poor cyclability and low positive active matarial utilization. In this paper, in order to 
improve the electrochemical performance of sulfur cathode, we focus on the 
modification of carbon sulfur composites: 
1.Via mechanical mixing, the Super P-S-MnO2（Fe2O3）and GNs-S-MnO2（Fe2O3）
composites were synthesised and their electrochemical performance were investigated. 
With the content of 5% oxides, at 0.1 A/g the discharge capacity of Super P-S 
composites were 1346 和 1467 mAh/g and the discharge capacity GNs-S composites 
were 1426 和 1453 mAh/g. The discharge capacity of the S/C composites were 
improved by 200-300 mAh/g. 
2.Super P-MnO2 composite was prepared by the reaction of KMnO4 with carbon. In 
the tests, the Super P-MnO2-S composite showed exellent rate capability and cycle 
performance. At 0.5 A/g, the capacity retention was 103% after 100 cycles. 
3.Super P-MnO composites were prepared by thermal decomposition of manganese 
acetate at 800°C. The results showed the Super P-MnO-S composites showed 
excellent cyle stablity at 0.2 A/g、0.5 A/g and 2 A/g with 20%-31% MnO. Especially, 
at 2 A/g, the capacity retention of the Super P-MnO-S composite with 20% MnO was 
77% after 1000 cycles. From 100 to 800 cycles, the composite remained stable and 
the capacity retention were 79.7%、82.7%, respectively. 
4.N-doped carbon nanotube (NCNT) with special sructure was achived by 
polyaniline coating and carbonization. When doped with nitrogen, the cycle 















and 1 A/g, the capacity retention were 78.7% and 66.4% after 200 cycles and 500 
cycles, respectively. When doped with 4.0 % nitrogen, the composite showed a high 
specific capacity of 518 and 425 mAh/g at 5 A/g and 10 A/g. 
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较高，并且金属 Co 会造成大气污染、水体污染和土壤污染，当人体摄入 Co 超













素的化合价通常主要为-2，0，+4，+6 几种价态。硫单质可以由 6-20 个原子组成
环状结构。在常温下，比较稳定的硫单质是由 8 个硫原子首尾相连的环状 S8 分















质硫开始升华为气态，当温度达到 444 °C 时开始沸腾[39]。 
单质硫在室温下主要以 S8 分子存在，相对分子量为 256.53，主要有以下三
种同素异形体：（1）正交硫，又称 α-硫，黄色，密度 2.07 g/cm3，熔点 112.8 °C，
沸点 444.6 °C，于 94.5 °C 转变为单斜晶硫；（2）单斜晶硫，又称 β-硫，灰黄色，
密度 1.96 g/cm3，熔点 119.03 °C；（3）单质硫，密度 1.96 g/cm3，熔点 120.0 °C，


















早在 20 世界 60 年代，通用汽车提出了以硫作为正极材料的热电池。 70 年
代，已经有人开始研究硫以及多硫化物在电解液中的电化学行为[43, 44]。Licht 等
在 1993 年提出了在碱性水溶液体系中实现硫放电的 Al/S 电池体系[41]。2006 年
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